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(57) Abstract 

PURPOSE: To reduce the generation of NOx 
contained in exhaust gas, to collect particulate, to 
regenerate a particulate filter without using a 
special heating means, and to prevent diffusion of 
particle-form unburnt hydrocarbon, fed as a 
reduction agent for an NOx catalyst, in atmosphere 
together with particulate. 

CONSTITUTION: An NOx catalyst 13 is arranged in 
the exhaust pipe 12 of an engine 10 and an injection 
nozzle 16 through which hydrocarbon fiquid 20 is 
injectable toward the NOx catalyst 13 is arranged in 
an exhaust pipe 12 situated upper stream of exhaust 
gas from the NOx catalyst 13. The liquid 20 is fed 
to the injection nozzle through a hydrocarbon liquid 
feeding means 19. A particulate collector 14 is 
situated to the exhaust pipe 12 arranged 
downstream of exhaust gas from the NOx catalyst 
13. By utilizing the generation of heat through 
reduction reaction at the NOx catalyst, an exhaust 



gas temperature at 
increased to burn 
collector. 



a particulate collector inlet is 
particulate collected by the 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The NOx catalyst which is characterized by providing the following and which was prepared 
in the exhaust pipe (12) of an engine (10) (13), It is prepared in the entrance of the aforementioned NOx 
catalyst (13), and turns to the aforementioned NOx catalyst (13). The injection nozzle which can inject a 
hydrocarbon system liquid (20) (16), The exhaust gas purge of the engine equipped with a hydrocarbon 
system liquid supply means (19) to supply the aforementioned liquid (20) to the aforementioned 
injection nozzle (16) through a regulator valve (18). The particulate collector which is prepared in the 
exhaust pipe (12) of an exhaust gas downstream, and has a particulate filter (14a) inside from the 
aforementioned NOx catalyst (13) (14) The rotation sensor which detects the rotational speed of the 
aforementioned engine (10) (22) The load sensor which detects the load of the aforementioned engine 
(10) (23) The temperature sensor which detects the temperature of the exhaust gas within [ exhaust air ] 
the entrance of the aforementioned NOx catalyst (13) (24), The pressure sensor which detects the 
pressure within [ exhaust air ] the entrance of the aforementioned particulate collector (14) (25), The 
controller which opens and closes the aforementioned regulator valve (18) based on the detection output 
of the aforementioned rotation sensor (22), a load sensor (23), a temperature sensor (24), and a pressure 
sensor (25), and adjusts the amount of supply to the injection nozzle (16) of the aforementioned liquid 
(20) (30) 

[Claim 2] The exhaust gas purge of the engine according to claim 1 whose particulate filter (14a) is a 
particulate filter with a catalyst. 

[Claim 3] The NOx catalyst which is characterized by providing the following and which was prepared 
in the exhaust pipe (12) of an engine (10) (13), It is prepared in the entrance of the aforementioned NOx 
catalyst (13), and turns to the aforementioned NOx catalyst (13). The 1st injection nozzle which can 
inject a hydrocarbon system liquid (20) (16), The exhaust gas purge of the engine equipped with a 
hydrocarbon system liquid supply means (19) to supply the aforementioned liquid (20) to the 
aforementioned injection nozzle (16) through the 1st regulator valve (18). The 1st particulate collector 
which is prepared in the exhaust pipe (12) of an exhaust gas downstream, and has the 1st particulate 
filter (14a) inside from the aforementioned NOx catalyst (13) (14) The 2nd particulate collector which is 
prepared in the exhaust pipe (12) of an exhaust gas upstream, and has the 2nd particulate filter (15a) 
inside from the aforementioned injection nozzle (16) (15) It is prepared in the entrance of the 
aforementioned 2nd particulate collector (15), the 2nd regulator valve (28) is minded by the 
aforementioned hydrocarbon system liquid supply means (19) towards the aforementioned filter (15a), 
and it is the 2nd injection nozzle (26) which can inject the aforementioned liquid (20). The rotation 
sensor which detects the rotational speed of the aforementioned engine (10) (22), The load sensor (23) 
which detects the load of the aforementioned engine (10), and the temperature sensor which detects the 
temperature of the exhaust gas within [ exhaust air ] the entrance of the aforementioned NOx catalyst 
(13) (24), The 1st pressure sensor which detects the pressure within [ exhaust air ] the entrance of the 
aforementioned particulate collector (14) (25), The 2nd pressure sensor which detects the pressure 
within [ exhaust air ] the entrance of the aforementioned particulate collector (15) (35), The 
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aforementioned rotation sensor (22), a load sensor (23), a temperature sensor (24), the [ the 1st pressure 
sensor (25) and ] - the detection output of 2 pressure sensors (35) ~ being based - the above 1st and the 
2nd regulator valve (18 28) -- opening and closing - the [ of the aforementioned liquid (20) / the 1st 
and ] - the controller (30) which adjusts the amount of supply to 2 injection nozzles (16 26) 
[Claim 4] The exhaust gas purge of the engine according to claim 3 whose the 1st and 2nd particulate 
filters (14a, 15a) are particulate filters with a catalyst. 

[Claim 5] The NOx catalyst which is characterized by providing the following and which was prepared 
in the exhaust pipe (12) of an engine (10) (13), It is prepared in the entrance of the aforementioned NOx 
catalyst (13), and turns to the aforementioned NOx catalyst (13). The 1st injection nozzle which can 
inject a hydrocarbon system liquid (20) (16), The exhaust gas purge of the engine equipped with a 
hydrocarbon system liquid supply means (19) to supply the aforementioned liquid (20) to the 
aforementioned injection nozzle (16) through the 1st regulator valve (18). The oxidation catalyst 
prepared in the exhaust pipe (12) of an exhaust gas downstream from the aforementioned NOx catalyst 
(13) (29) It is prepared in the entrance of the aforementioned oxidation catalyst (29), the 2nd regulator 
valve (28) is minded by the aforementioned hydrocarbon system liquid supply means (19) towards the 
aforementioned oxidation catalyst (29), and it is the 2nd injection nozzle (26) which can inject the 
aforementioned liquid (20). The particulate collector which is prepared in the exhaust pipe (12) of an 
exhaust gas downstream, and has a particulate filter (14a) inside from the aforementioned oxidation 
catalyst (29) (14) The rotation sensor which detects the rotational speed of the aforementioned engine 
(10) (22), The load sensor (23) which detects the load of the aforementioned engine (10), and the 
temperature sensor which detects the temperature of the exhaust gas within [ exhaust air ] the entrance 
of the aforementioned NOx catalyst (13) (24), The pressure sensor which detects the pressure within 
[ exhaust air ] the entrance of the aforementioned particulate collector (14) (25), The aforementioned 
rotation sensor (22), a load sensor (23), the detection output of a temperature sensor (24) and a pressure 
sensor (25) -- being based -- the above 1st and the 2nd regulator valve (18 28) -- opening and closing -- 
the [ of the aforementioned liquid (20) / the 1st and ] - the controller (30) which adjusts the amount of 
supply to 2 injection nozzles (16 26) 

[Claim 6] The exhaust gas purge of the engine according to claim 5 whose particulate filter (14a) is a 
particulate filter with a catalyst. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the equipment which carries out the uptake of the 
particulate which reduces the nitrogen oxide (henceforth NOx) contained in the exhaust gas of a diesel 
power plant, and is contained in exhaust gas. 
[0002] 

[Description of the Prior Art] What prepared the particulate collector in the middle of the exhaust pipe, 
and prepared the NOx catalyst in the exhaust pipe of the exhaust gas downstream as this kind of an 
exhaust gas purge is known. With this equipment, after carrying out the uptake of the particulate 
contained in exhaust gas with the particulate filter prepared in the interior of a particulate collector, the 
exhaust gas containing NOx which removed the particulate is returned to harmless N2 by the monolithic 
catalyst. In order to remove the particulate deposited on this particulate filter from a filter and to 
reproduce a filter, a filter is heated by the electric heater, the oil burner, etc., or the particulate which 
injected the compressed air from the exhaust gas downstream of a filter, and was deposited on the filter 
is dropped to the combustion chamber of the filter lower part, and combustion processing is carried out 
at the heater there. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional above-mentioned purge, since 
the exhaust gas downstream of a NOx catalyst led to the atmosphere, the NOx catalyst was low 
temperature, and when the rate of flow of exhaust gas was quick, moreover, it had a possibility that it 
might be diffused in the atmosphere, without the hydrocarbon of the shape of a particle supplied as a 
reducing agent of a NOx catalyst burning. The purpose of this invention reduces NOx contained in 
exhaust gas, carries out the uptake of the particulate, and is to offer the exhaust gas purge of the engine 
which reproduces a particulate filter, without using a special heating means. 
[0004] Another purpose of this invention is to offer the exhaust gas purge of the engine which is not 
made to diffuse in the atmosphere the hydrocarbon of non-** of the shape of a particle supplied as a 
reducing agent of a NOx catalyst with the particulate. 
[0005] 

[Means for Solving the Problem] The composition of this invention for attaining the above-mentioned 
purpose is explained based on drawing 1 corresponding to an example - drawing 4 . The NOx reduction 
equipment of this invention is equipped with the NOx catalyst 13 prepared in the exhaust pipe 12 of an 
engine 10, and a hydrocarbon system liquid supply means 19 to be prepared in the entrance of this NOx 
catalyst 13, and to supply a liquid 20 to the injection nozzle 16 which can inject the hydrocarbon system 
liquid 20, and this injection nozzle 16 through a regulator valve 18 towards the NOx catalyst 13. 
[0006] The particulate collector 14 which is prepared in the exhaust pipe 12 of an exhaust gas 
downstream, and has particulate filter 14a inside from the NOx catalyst 13 as the 1st characteristic 
composition of this invention is shown in drawing 1 , The rotation sensor 22 which detects the rotational 
speed of an engine 10, and the load sensor 23 which detects the load of an engine 10, The temperature 
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sensor 24 which detects the temperature of the exhaust gas within [ exhaust air ] the entrance of the NOx 
catalyst 13, The pressure sensor 25 which detects the pressure within [ exhaust air ] the entrance of the 
particulate collector 14, It is in having had the controller 30 which opens and closes a regulator valve 18 
based on the detection output of the rotation sensor 22, the load sensor 23, a temperature sensor 24, and 
a pressure sensor 25, and adjusts the amount of supply to the injection nozzle 16 of a liquid 20. The 1st 
particulate collector 14 which is prepared in the exhaust pipe 12 of an exhaust gas downstream, and has 
1st particulate filter 14a inside from the NOx catalyst 13 as the 2nd characteristic composition of this 
invention is shown in drawing 2 , The 2nd particulate collector 15 which is prepared in the exhaust pipe 
12 of an exhaust gas upstream, and has 2nd particulate filter 15a inside from an injection nozzle 16, It is 
prepared in the entrance of this 2nd particulate collector 15, and the 2nd regulator valve 28 is minded by 
the hydrocarbon system liquid supply means 19 towards filter 15a. The 2nd injection nozzle 26 which 
can inject a liquid 20, The rotation sensor 22 which detects the rotational speed of an engine 10, and the 
load sensor 23 which detects the load of an engine 10, The temperature sensor 24 which detects the 
temperature of the exhaust gas within [ exhaust air ] the entrance of the NOx catalyst 13, The 1st 
pressure sensor 25 which detects the pressure within [ exhaust air ] the entrance of the particulate 
collector 14, The 2nd pressure sensor 35 which detects the pressure within [ exhaust air ] the entrance of 
the particulate collector 15, Based on the detection output of the 2 pressure sensor 35, open and close the 
1st and 2nd regulator valves 18 and 28. the [ the rotation sensor 22, the load sensor 23, a temperature 
sensor 24, the 1st pressure sensor 25, and ] - the [ of a liquid 20 / the 1st and ] - it is in having had the 
controller 30 which adjusts the amount of supply to the 2 injection nozzles 16 and 26 The oxidation 
catalyst 29 prepared in the exhaust pipe 12 of an exhaust gas downstream from the NOx catalyst 13 as 
the 3rd characteristic composition of this invention was shown in drawing 3 , It is prepared in the 
entrance of this oxidation catalyst 29, and the 2nd regulator valve 28 is minded by the hydrocarbon 
system liquid supply means 19 towards an oxidation catalyst 29. The 2nd injection nozzle 26 which can 
inject a liquid 20, The particulate collector 14 which is prepared in the exhaust pipe 12 of an exhaust gas 
downstream, and has particulate filter 14a inside from an oxidation catalyst 29, The rotation sensor 22 
which detects the rotational speed of an engine 10, and the load sensor 23 which detects the load of an 
engine 10, The temperature sensor 24 which detects the temperature of the exhaust gas within [ exhaust 
air ] the entrance of the NOx catalyst 13, The pressure sensor 25 which detects the pressure within 
[ exhaust air ] the entrance of the particulate collector 14, the detection output of the rotation sensor 22, 
the load sensor 23, a temperature sensor 24, and a pressure sensor 25 « being based -- the 1st and 2nd 
regulator valves 18 and 28 - opening and closing -- the [ of a liquid 20 / the 1st and ] it is in having 
had the controller 30 which adjusts the amount of supply to the 2 injection nozzles 16 and 26 
[0007] 

[Function] An engine 10 is in an inside heavy load, the rotational speed is in an inside high-speed 
region, when the exhaust gas temperature in a NOx catalyst entrance is 250-600 degrees C, a liquid 20 is 
injected from an injection nozzle 16, and NOx in exhaust gas is returned to the NOx catalystN2 by 13. 
Exhaust gas temperature rises further by generation of heat by the reduction reaction at this time, and the 
particulate by which the uptake was carried out to the particulate collector 14 is burned. 
[0008] Moreover, the uptake of the hydrocarbon of non-** of the shape of a particle supplied as a 
reducing agent of the NOx catalyst which passed the NOx catalyst 13 with the particulate is carried out 
to particulate filter 14a, and it is not diffused in the atmosphere. 
[0009] 

[Example] Next, the example of this invention is explained in detail based on a drawing. As shown in 
drawing 1 , an exhaust pipe 12 is connected to the exhaust manifold 1 1 of a diesel power plant 10. In the 
middle of this exhaust pipe 12, the NOx catalyst 13 and the particulate collector 14 are formed from an 
engine side. The NOx catalyst 13 is a monolithic catalyst and honeycomb support 13a made from a 
cordierite is coated with a copper-ion exchange zeolite (Cu-ZSM -5) catalyst or a metallosilicate catalyst 
in this example. This copper-ion exchange zeolite catalyst is the matter which carried out the ion 
exchange of the Na ion of ZSM-5 Na type zeolite to Cu ion, and a metallosilicate catalyst is a H-Co 
silicate catalyst. An injection nozzle 16 is formed in the exhaust pipe 12 of the exhaust gas upstream of 
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this NOx catalyst 13 towards the NOx catalyst 13. 

[0010] Moreover, the particulate collector 14 builds in particulate filter 14a. In this example, filter 14a is 
a honeycomb filter with a catalyst which has an oxidization function, and has the polygon cross section 
divided with septum 14b of the porosity which consists of ceramics like a cordierite as shown in 
drawing 4 . As for filter 14a, 14d of entrance sections and outlet section 14e of breakthrough 14c in 
which a large number were mutually formed in parallel of such septum 14b to adjoin are closed 
substantially by turns. After coating septum 14a with the slurry which supports noble metals, such as Pt 
and Pd, to septum 14b, or contains gamma-alumina powder, noble metals, such as Pt and Pd, are 
supported and it is constituted. Thereby, the oxidizing power of soot and a hydrocarbon is given to a 
filter. In this filter 14a, the particle contained in case the exhaust gas of the engine introduced from the 
entrance side of filter 14a passes porous septum 14b, as shown in the arrow of drawing is filtered, and it 
is discharged from an outlet side. 

[001 1] A supply pipe 17 is connected to an injection nozzle 16, and this supply pipe 17 is piped by the 
tank 21 into which the hydrocarbon system liquid 20 went through the regulator valve 18 and the pump 
19. In this example, a regulator valve 18 is a cross valve which adjusts the amount of supply of the 
liquid 20 to an injection nozzle 16, and the hydrocarbon system liquid 20 is gas oil. Return-pipe 17a 
piped by the tank 21 is connected to a regulator valve 18. When the regulator valve 18 has closed, the 
liquid 20 breathed out from the pump 19 is returned to a tank 21 through return-pipe 17a, and when it 
opens, the liquid 20 breathed out to the injection nozzle 16 is supplied. 

[0012] The temperature sensor 24 which detects the exhaust gas temperature within [ exhaust air ] the 
entrance of the NOx catalyst 13 near the injection nozzle 16 is formed. The detection output of this 
sensor 24 is connected to the control input of the controller 30 which consists of a microcomputer. In 
addition, each detection output of the pressure sensor 25 which detects the pressure within [ exhaust air ] 
the rotation sensor 22 which detects the rotational speed of an engine 1 0, the load sensor 23 which 
detects the load of an engine 10, and the entrance of the particulate collector 14 is connected to a 
controller 30. This load sensor 23 detects the amount of displacement of the load lever which is a fuel 
injection pump (not shown) in this example. The control output of a controller 30 is connected to a 
regulator valve 18 and a pump 19. A controller 30 is equipped with memory 31. The existence of an 
operation of the opening and closing of a regulator valve 18 and the pump 19 according to the pressure 
of engine rotation, an engine load, and a collector entrance, the exhaust gas temperature of a NOx 
catalyst entrance, etc. is beforehand memorized by memory 31. 

[0013] Operation of the exhaust gas purge of such composition is explained. First, an engine 10 is in the 
operational status of a low-speed region by the light load, at less than 250 degrees C, from a pressure 
predetermined moreover in the inlet pressure of a collector 14, at the time of a low, a controller 30 
carries out a pump 19 non-operatively based on the content of storage of memory 31, and the exhaust 
gas temperature discharged from an exhaust manifold 1 1 closes a regulator valve 18 at it. Thereby from 
an injection nozzle 16, a liquid 20 is not injected. The uptake of the particulate in engine exhaust gas is 
carried out by filter 14a. This particulate consists of a hydrocarbon of incomplete combustion, SOF 
(soluble organic fraction), soot, etc. 

[0014] Subsequently, when the exhaust gas temperature by which an engine 10 is in the operational 
status of an inside high-speed region, and is discharged from an exhaust manifold 1 1 by the inside heavy 
load is in the temperature requirement which is 250-600 degrees C, a controller 30 operates a pump 19 
and opens a regulator valve 18. NOx by which only an injection nozzle 16 to the specified quantity is 
contained by this in the exhaust gas to which the liquid 20 was injected by the NOx catalyst 13 and 
passed this NOx catalyst 13 is returned to N2 at high efficiency. When a temperature sensor 24 detects 
the temperature which is 250-300 degrees C, the uptake of the hydrocarbon of non-** and particulate 
which are contained in exhaust gas is carried out to filter 14a of the particulate collector 14. When a 
temperature sensor 24 detects the temperature which is 300-600 degrees C, the exhaust gas which passed 
the NOx catalyst 13 goes up in temperature of 400-700 degrees C by the reduction reaction in a catalyst. 
If it flows into filter 14a as this hot exhaust gas shows drawing 4 , the particulate deposited on filter 14a 
will burn, it will become combustion gas, and filter 14a will be passed. When a catalyst is supported by 
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particulate filter 14a, combustion of a particulate [ low temperature ] comes to progress. Moreover, 
especially if 500 degrees C is exceeded, the soot in a particulate will start combustion. 
[0015] Drawing 2 shows another example of this invention. In drawing 2 , the same sign as drawing 1 
shows the same component part. In addition to the particulate collector 14, having formed another 
particulate collector 15 in the exhaust pipe 12 of the exhaust gas upstream of an injection nozzle 16 has 
the characteristic composition of this example. The 2nd injection nozzle 26 which can inject a liquid 20 
is formed in the entrance of this collector 15 towards particulate filter 15a built in there. A supply pipe 
27 is connected to an injection nozzle 26, and this supply pipe 27 is piped by the aforementioned pump 
19 through a regulator valve 28. 27a is a return pipe. A regulator valve 28 is constituted like a regulator 
valve 18, and the control output of a controller 30 is connected to this regulator valve 28. Moreover, the 
pressure sensor 35 which detects the pressure within exhaust air is formed in the entrance of a collector 
15. The detection output of this pressure sensor 35 is connected to a controller 30. In this example, 
particulate filter 1 5a is a honeycomb filter with a catalyst like the aforementioned example. 
[0016] With the equipment of such composition, the uptake of the particulate in exhaust gas is carried 
out by filter 15a of the particulate collector 15 of the preceding paragraph. If the pressure of the entrance 
of a collector 15 exceeds a predetermined pressure, a controller 30 will open a regulator valve 28 and 
only the specified quantity will inject the hydrocarbon system liquid 20 from an injection nozzle 26. If 
this liquid 20 is injected by filter 15a, a liquid 20 will burn on the front face of filter 15a, and will raise 
the temperature of the exhaust gas in a filter front face. Consequently, the particulate deposited on filter 
15a burns, and it becomes combustion gas and is removed. The exhaust gas which does not contain the 
particulate which passed the collector 15 flows into the NOx catalyst 13. Since other operation is the 
same as that of the aforementioned example, explanation of recurrence is omitted. 
[0017] Drawing 3 shows still more nearly another example of this invention. In drawing 3 , the same 
sign as drawing 1 shows the same component part. It has the characteristic composition of this example 
that the oxidation catalyst 29 was formed in the exhaust pipe 12 between the NOx catalyst 13 and the 
particulate collector 14, and the injection nozzle 26 was formed in the entrance of this oxidation catalyst 
29. A supply pipe 27 is connected to an injection nozzle 26, and this supply pipe 27 is piped by the tank 
21 into which the hydrocarbon system liquid 20 went through the regulator valve 28 and the pump 19. 
27a is a return pipe. A regulator valve 28 is constituted like a regulator valve 18, and the control output 
of a controller 30 is connected to this regulator valve 28. After an oxidation catalyst 29 coats support 
29a with the slurry which contains gamma-alumina powder in honeycomb support 29a which consists of 
a cordierite in this example, it makes Pt or Pd support with it, and consists of it. 
[0018] In the equipment of such composition, first, an engine 10 is in the operational status of a low- 
speed region by the light load, at less than 250 degrees C, at the time of a low, a controller 30 carries out 
a pump 19 non-operatively based on the content of storage of memory 31, and the exhaust gas 
temperature discharged from an exhaust manifold 1 1 closes regulator valves 18 and 28 from a pressure 
predetermined moreover in the inlet pressure of a collector 14 at it. Thereby from injection nozzles 16 
and 26, a liquid 20 is not injected. The uptake of the particulate in engine exhaust gas is carried out bv 
filter 14a. 3 

[0019] Subsequently, an engine 10 is in the operational status of an inside high-speed region by the 
inside heavy load, it is the temperature requirement whose exhaust gas temperature discharged from an 
exhaust manifold 1 1 is 250-500 degrees C, and moreover, when only the inlet pressure of a collector 14 
is higher than a predetermined pressure, a controller 30 operates a pump 19 and a regulator valve 18 is 
opened. At this time, a regulator valve 28 is kept closed. NOx by which only an injection nozzle 16 to 
the specified quantity is contained by this in the exhaust gas to which the liquid 20 was injected by the 
NOx catalyst 1 3 and passed this NOx catalyst 1 3 is returned to N2 at high efficiency. When a 
temperature sensor 24 detects the temperature which is 250-300 degrees C, the uptake of the 
hydrocarbon of non-** and particulate which are contained in exhaust gas is carried out to filter 14a of 
the particulate collector 14. 

[0020] When a temperature sensor 24 detects the temperature which is 300-500 degrees C, the exhaust 
gas which passed the NOx catalyst 13 and the oxidation catalyst 29 goes up in temperature of 400-600 
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degrees C by the reduction reaction in a NOx catalyst. If it flows into filter 14a as this hot exhaust gas 
shows drawingj , the particulate deposited on filter 14a will burn, it will become combustion gas, and 
filter 14a will be passed. When a catalyst is supported by particulate filter 14a, combustion of a 
particulate [ low temperature ] comes to progress. Moreover, especially if 500 degrees C is exceeded, 
the soot in a particulate will start combustion. 

[0021] If a pressure sensor 25 detects a high predetermined pressure, where it operated the pump 19 and 
a regulator valve 18 is opened, as for a controller, for 5 - 10 minutes will open a regulator valve 28. This 
released time is decided so long that the pressure of a pressure sensor 25 is high. The liquid 20 of the 
specified quantity is injected by the oxidation catalyst 29 from an injection nozzle 26. This injection 
quantity is a minute amount compared with the injection quantity of an injection nozzle 16. If the liquid 
20 from an injection nozzle 26 is injected, HC concentration will increase in an oxidation catalyst 29, 
the oxidation of CO contained in exhaust gas including this HC will be promoted, and it will be 
converted into H20 or C02. It rises further from the case of the example which the temperature of the 
exhaust gas which passed the oxidation catalyst 29 with the heat of reaction of this oxidation catalyst 29 
simultaneously showed to drawing 1 , and the particulate which remained in filter 14a by this burns 
completely, and comes to be removed. When the NOx invert ratio and HC invert ratio to catalyst inlet 
temperature of this equipment were measured, respectively, the data shown in drawing 5 and drawing 6 
were obtained. 

[0022] In addition, although what supported the copper-ion exchange zeolite catalyst or the 
metallosilicate catalyst as a NOx catalyst, and supported Pt or Pd with the above-mentioned example to 
the cordierite as an oxidation catalyst was mentioned, respectively, the NOx catalyst or oxidation 
catalyst of the composition of not only these but others is sufficient as this invention. Moreover, 
although particulate filters 14a and 15a showed the filter with a catalyst in the above-mentioned 
example, respectively, if the function which burns a hydrocarbon is in the ceramics which constitute a 
filter like a cordierite, for example, it is not necessary to attach especially a catalyst. Moreover, the 
conditions which open and close the regulator valve shown in the above-mentioned example are 
examples, and this invention is not restricted to the above-mentioned conditions. Furthermore, although 
gas oil was used as a hydrocarbon system liquid as a reducing agent of NOx in the above-mentioned 
example, this invention may not be restricted to this and may use other reducing agents 
[0023] 

[Effect of the Invention] Since the particulate collector was prepared in the exhaust pipe of the exhaust 
gas downstream of a NOx catalyst according to this invention as stated above When NOx in exhaust gas 
is returned to N2 with a NOx catalyst, the exhaust gas temperature in a particulate collector entrance is 
raised using generation of heat by this reduction reaction. The particulate by which the uptake was 
carried out to this collector can be burned without using a special heating means, NOx contained in 
exhaust gas by this can be reduced, and the uptake of the particulate can be carried out, and a particulate 
filter can be reproduced. Moreover, there is also an advantage which does not make the hydrocarbon of 
non-** of the shape of a particle supplied as a reducing agent of a NOx catalyst with the particulate 
diffuse in the atmosphere. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the exhaust gas purge of the example of this invention. 
[Drawing^] The block diagram of the exhaust gas purge of another example of this invention. 
[Drawing 3] The block diagram of the exhaust gas purge of still more nearly another example of this 
invention. 

[Drawing 4] The expanded sectional view of the particulate filter. 

[Drawing 5] Drawing showing the change of a NOx invert ratio to the NOx catalyst inlet temperature. 
[Drawing 6] Drawing showing the change of HC invert ratio to the oxidation-catalyst inlet temperature. 
[Description of Notations] 
10 Engine 

12 Exhaust Pipe 

13 NOx Catalyst 

14 15 Particulate collector 
14a, 15a Particulate filter 
16 26 Injection nozzle 

18 28 Regulator valve 

19 Pump (Hydrocarbon System Liquid Supply Means) 

20 Hydrocarbon System Liquid 

22 Rotation Sensor 

23 Load Sensor 

24 Temperature Sensor 

25 35 Pressure sensor 

29 Oxidation Catalyst 

30 Controller 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 2] 




-28 Hfi# 

, 35 &%-te>1>- 



/ I 26 15 X 15a 24 16 < 13a 

HT7 ! oo or? in H ! 17 




[Drawing 3] 
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[Drawing 6] 



i — i 1 1 1 1 1 r 




http://www4jpdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



Page 3 of 3 



[Translation done.] 
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